How are nDfiienllwels maintained for proper plaiitgrowtJi while 

keeping a healthy soil'^ 

EDIBLE GARDEN PROGRAM (6-6) 

Nutrient Managemen t 
(ILSllA, 12B, 13B) 

Ovemew 

The key qL^Qon E^di this sdiTilv Is, 'Ho^v are nutnent levels maifltainBd for prDperplaiLl 
grawlh while kesprng a fc&ald^ soi]?" And ther^ 15 no tetter wav For studeae m answer 
thai than to ^w and cook their own food. Using the garden ^nd kitchen as the 
faaTitalore, they Will iDspire student mqiniy and Each Ihera ^ 
AgniruJtare speciftcaUy. local food pmdainiEiG and cansumption. 

For the purpose of this cumEniluo] suslainalile agnEniltnre shall he deEiiLHi as follows: 
'SostaiikiiieAgncaltureESQsyslEniof food producQon, supported by consusHEra, whem 
fennmg apsiuaons, pi^ErtiESS and te±nnlDgiffi worft ^Ji harrtKjri^ 
that EustaLn hfe on earth."' 

Saqqested Grade L gel 

ThjiiCUjncuJumLSGes-gned for middle scfioal^juzitor high grade levels. The topics 
covered can te biult upon in complexity throughout L^at ^ge range. 

AmirrainiaLe T ime 






This activity r&^iiires twa.fiflminoIeseEsianBandaneaOimniitfisessiiHi. 

ObjEf^es 

1, TnestudenEwiUleanithatmtrogendJI potassmm^KjandphosphoruslPlmust 
be present m a cerlaln mho and -quantity in the sx3il for healthy ■::n3p production, 

2, The students witlleanitbatN canbeaddedto the soil fay planting a cmpef 
nEtrogea-fEKing legumes pnar to plantmg the production cropt 

3, The students willleaint^iK and P can be added to the soil he adding green 
"wasle compost 

ActKJlT Absh'act 

5 tudenE will des[gn a gsme for tfsem to p[^ usmg the soil natnents mOngen (Nl, 
pDOssEumcKl and phosphorus I ? I. Tbw vfUlleamtheN-K-PnmneQlretioreqmramenls 
fnrgrawingp'i^T^pl^andho^v toadd thosenutnenls to thesodusmgmtjxj^^ 
legumes and adding composted green wast& ThegamedeagnwllllH created I5 the 
stijdenta using eldier a game board and components or ty usmg a playing field ud 
aecessaiy prape, 

Backirroimd Inforpialian 

"Goad soils are EEsenoal far successful mop prnduction. To teprafitable.gro^vEis most 
nianage soils to provida adequate afid proper^ talanced notnenE. This mast be done 
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wifli mimmum loss of soil l±Jough erosion snd niLmmum movement of nutnenls mlo 
c^Ti^und or surface water. A h^alti^popuJationof hactena.fmigi and oiiersoil organisms 
Ls also imp^rlanl in produangheall^ crops. To oplLimzeyi^ld and :^^^ 
crops reqmres a basLC understanding of soil and nutnenl management 

There are l^-Lrteenmir.ei^ elements which are essenlialf^r plant gni^v/l^ En? tif 
Ihese are caLlec major o: macro elements because ths pLaiit sjs^s Ir.em in ^^thsr ^ai'ge 
amounts. Th^^ are nitrogen ;N), phosphorus IP), potassium IK 1. calcium <Ca), 
magnesium iHgl and s"ifuj[S). Sometimes Ca.Mg and S are refeired to as secondafy 
elements because thsy are used ins^mehVhatsmallsr amounts li^anN, PandK. 

Itj addition t3m^nemleleme:^E, :arton(CXt^dreqen(H) and oxygen 10) are 
esser^ba; elements, Plan^teke these elements from an and water. We don't apply 
feitlnermatenals to th^soi] m order to supple, H andO, but our soil management 
practices hav5 an effect on then' availability. 

ir-thisacnvilj^ the c]as^A\]1^3:ns3nN. PandK. Moreinformalion on these 
Ibree major eloiieils can be found in Appeadix A. 



Materials 



handoul for each student [See Appendm B.l 

ut) 



• NutrLont Ma:^agement -rycfe 
Pumpkin IS the :rop example. 

• Nutrient Management Cyc[elnnsparenc7 1 made from hando 

• SCEESOI^ 

• Thincaidboard 

• Feit per-s 
■ Lai^pesofcaniiiBrdorFoaerboani (for ganie board) 

Procednre (Sbmmi 1) 

Find out what the students kno^v alMut Mif nutrients. 



1. 



2. 



3. 



Ask them the follo^vmg questions and wnte the ans^vers 

onlheboanJ: WhatareEoil nutnenl andwt^areth^ 

important for plant growth? How do the Dubien^ get 

into th^ soi] and wmt happens to the nutrient levels m the 

soil after the crops are hafvested? Ho^v can l:he nutnents 

be replaced tn the soit after they have been removed 1^ 

thecTODS? 

Pass out the Nutnenl Management handout to ^ach 

student, and displ^ ths traMparency. 

Have an open discussion about each component of the 

Nutrient Management Cycle. Allovr for questions and 

comments. IRe^riewdiebackgroundrnfomiatianand 

Appendix A <) 

W Lth ti^e handout, have the students divide into 5 groups. 

Eachgnjuptslo design a game usmg the Nutnent 

Management Cycle. Ths gama should mesL the followmg 

cntena: 



Teacher iiol^ 

The disc ^saian should confmn 
the foltowEug pomts: 

a Nitra^en-miJig l^njms cdd 
nitti jen tn sail Tie iKrurfles 
ueei to b^i piajikd Q^ >?dx Lefcue 
pkniuig tJie crop. Tins c^n lie 
■Jane by nnTij part ol Q^ gan^en 
Ic-r pKHducton crops and tJie 
len^iinier fc r legiurfiE 

b C^n'^rt inns ^HotaEQum^ 
pliasplicinMS ^ veil d£ oig^mc 
nutter 

c Unng tJie v orkEheet exair^le. 
pimiptanE need a N K Prdtioof 
^S lav^il^ble in tJ^ sail for 
proper prodiidian 

i| Flani lE^-due ^nd sc^^pz can be 
cmrapcfted and added l]a;:k tn i\B 
sail lor tJie iie]d proving sedsan 

fl How da tJey ropkce He N. K . 
^nd P bst from the Nntnent 
C ^ile by tJie cciEun^ticin of tJie 
piinipbn pie in Uie handout? 



It can be a hoard game orpl^ed on a gmss field. 

The obj ect of the game 15 to keep ths levels of N.K, and Pm the 

soil m the proper mto for the h^tt^ production of pumpkins. 
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when plying th& game, if lh& ratiEi IS DDl msintaiiifid liEn ^^ 
crops won'iprnQGce as welL Howdii tbg replace diEN K.andP 
bst fmm lh& Cycle fjom the pumpkin piE m iJiE worksheet? 
> TheraQo tn fae m^nBlnEd for N:K:P is 5:6:1. Lhe ratio requlrEd tfl 
gmw pumpkins. 

■ NibTjgeni£th&57Enfcol(NI,FtilasEliimls(KI and Phosph-DKius Is 
I?). 

■ Eveiy studeotm tise class maztpara{:ipflLe m the gama. 

■ Eoanj game ixmponeiiG and field props wiJl be mad^Dolaflhin 
caidtaard and decoraEd wiii fell pens. 

5. Giv&EachgToupw^llEEed20-30minuEsm[!esLgnlhe[rciamE. Hheyaienot 
creatuig props and malenalB a[ lhi£ hms-j Have eachgn^ap share Iheu-gsuae idea 
widi ihe class m aaadiersessron. 

Procedure <Ssgon 3) 

L Hav^eacngnjup present tor game deagn to IhficlaK; note e^chgrou^^ 

cntenac-n thetoanl 
2. [D a group discusston Establish ths class cntena for the bast game. It might bs 

helpfd to ha^e Ihe Nutnenl Management Cycletianspai^Ei^showiflgaEmi^ 

claES game discnssLon. 
2. Choose [}E&game El ci^aleasaclassi Itcanbeah^lMdofsff^e^gamssorane 

group's dsum. 
4. DivcdethecTaffiintowar^laragroupBandFpliluplhetssksforfSmp^^ 

game. Have the groups m^ke the game board and catLpc-nentEDrpropi for the 

Reldgame. 

Profgdure (^cmon 3) 

L Hav&lliestuGEnlH set ap tbe game and play it, sweml tunes if possible 
1 Albw students tadiangatfl&nileslEiiriDmaccEuaffilyiefkecilt^ 

claES agrees. 
3- Hav&stndEnts^ral&a sunmiajy of their nDtnentmaoagemenl game andT/rhat they 

lamed from dfisignmg and playing iL 

EilenaoDS (opUonaP 

1. CatiDDEichange and soil pHlnfonnahon. Suggested for Sth gnde. 
hap/'wwv.^miidiE'; tc ^;: ^:[e,Qig jMil_crop_jiegt_ingtfMlt_nutnent_ mggsDfl _b^ 

aonl 

2. WondeifdchaitsMlof facEabautmtrogecsfisiEgplanlsbemgusedasfeitihze^^ 
■ h^j'rpnn.wiscfliMgjti!^^ 

Refereflces 

btt&//www-umassveiTet5ble.Qn]/soil crop i:^ m_a^sQil nutnent mqthtml 

bapt//www.uma5gy eg6labte.QigJsQiI_ crop_pe5t_mg^5QiI_ nutn&ni_mgti'g]mpQ5L_ U5e_ soil 
_ferti[ityrp [if 
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A ppendg A: Backgromid InfcnnatJon on N, P and K. 
NITROGEN (N) 

The \iUogeii Cycle. Despite Ih&fac^lha": the earlh's atmosphere is 73^ N, frea 
gaseous nitrogen cannot be ussdt^^higherplanls. They depend on N thai is present in 
thesoil. ToenlGr]iving?"h?£lems NmustteTixed"' kombinedwiiii oxygen 3r 
hyan:genj ml& compouncfe Iha: plane can use. A cerlainamounlaf tia^sphencN 
fixation ]s done 1^ lightmnc and seme 1^ cyancbaclent I Dlue-gi^en algael. But most 
nitrogen Tixalton is perfomied t^^ soil taclerLa of two kinds: those that hve free tn the 
soil and those that live enclosed m nodules in Ihe roots of certain leguminous ptanls [e^g., 
alfalfa, red cover, birdsfool trefoil sweelclover, soybeans, pess. snap bsan and lima 
beans). FourourpuipeseswewiUaddisson^ thoseattacheoLnnoddeslo thera^ 
legume^^ 

The^fixed"^ N is aEsmulated 1^ taclena Imng symbrnticahy in legume root 
nodules. The bactena use atmosphenc N mlheirgro^vttianddeTelcipment Someof Ihis 
"fixed" N [s available directly to the host plant and some IS excreted mto the soil where it 
IS available for plan:: upteke. When die hactera dis and tr^e nodules decompose, 
additional N becomes available. Because of IhsNfixahon by lie bactena.legumino 
crops do nc":us^Filly r.sed or respond t3 applied N fertilizer. 

Managing >J]liDgen(N) in IheSoiL G 33d N management invoh^essuppfymg 
the ngh: amount at the ngh^ time for a^p needs. Lac?[c:suffici3n!:N can reduce yields, 
butai^N m excess of crop needs IS subject to leachmg. In some crops, such as com, 
apphcat-on of excess N issEmply av^asteof money costmg a grovfer as much as $30 to 
teOperaci^ldepondingonthefJsoujceJwidiout any bandit, Witacdiercnijps. over- 
applying N can also suppress yields or quality. In studies mNeivYoiit and 
Massachusetts, pumpkin and huttamut smiash yields were reduced ty applying more N 
than re[pred b^ the cropL High levels of N can increase the inadence 31 Mossom-end rot 
mtomatoesanddelay matunty of omonsandpolatces. By using ;Ggumss to full nutnenl 
advantage, you can save money on feithzer. ThesecropcalM improve soil structure and 
moisture- holding capectty, aHowmg mere efficient use of the native feithly of the soil. 
FHOSPOROUS (P) AND POTASSIUM (K) 

Using C omposi, Thereare mai^ sources of P and K available to apply to farm 
fields. In some instances die natural Eevef of these elements in die soil elmiinales the 
need ti> add ai^ mara. Sincecompos:has many benefiGb^ondnutnentVtiue we will 
use it for the F and K source for nutnsnt management in dus activity. In addii^on to P and 
K, ccmpostalsomipnives soil chamclenstic3su:hasmoistuK retention, microbial 
actrvity, andpemieability. TheseaddcdtenelL^ are covered m more de^!m the Sod 
ConsefvationAcEivity mthiscumcuium. 
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